Introduction
Over the last three decades in North America, gender imbalances in many educational and labour market outcomes have rapidly evolved and boys are now falling badly behind girls at school. This result is in marked contrast to the media and policy discussions that surrounded The American Association of University Women's 1992 report titled "How Schools Shortchange Girls", which introduced gender equity as part of the debate in educational reform. Nowadays, a growing body of international evidence documents that even as early as age five, boys are lagging far behind girls in basic reading, writing and math.
1 Early childhood is also increasingly emerging as the point in the lifecycle where politicians, policy makers and researchers suggest that early education and care programs need to be introduced. Proponents argue that by not providing these programs to all children, especially those from disadvantaged backgrounds, boys and girls are being shortchanged
and not being given an equal start to future learning. In this paper, we aim to provide evidence on whether the availability of, or access to, early universal publicly subsidized child care services would exacerbate or remediate gender differences in developmental outcomes early in life.
Baker (2011) and Cascio (2015) independently survey the small but growing literature on studies estimating the effects of introducing universal child care, concluding that there remains no consensus as to whether or not these programs significantly influence child development. Only a subset of this research examines gender differentiation in the impact of universal child care. Levine et al., 1999 ) and sensitivity to environmental contexts (e.g. Crockenberg, 2003; Zaslow and Haynes, 1986 ); all of which are believed to translate into higher cognitive and non-cognitive skills for girls upon school entry. 2 There is a larger literature exploring with data from targeted interventions to determine if boys and girls respond differently to early education and care. For example, Anderson (2008) conducts a re-analysis of the Perry Preschool and Abecedarian data (and a third intervention called the Early Training Project) and finds that the significant effects of the intervention were largely concentrated among girls. Heckman et al. (2010) conduct a careful reanalysis of the findings from the Perry program and are unable to find evidence of there being significant gender differences in the estimated treatment effects. Cost-benefit analysis of the Perry Preschool program conducted by Belfield et al. (2006) indicate that the net present value for participants was higher among girls than boys. Similarly, Oden et al. (2000) report that participation in targeted Head Start programs significantly increased high school graduation rates and lowered arrest rates, for girls only. While this literature has yet to reach a consensus on which gender benefits more from early childhood education, it provides substantial evidence that these programs have differential effects on boys and girls. Last, Campbell et al. (2014) and Conti, Heckman and Pinto (2015) present evidence that intensive early childhood educational programs implemented in the 1960s and 1970s differentially improved boys' health and health behaviours.
our knowledge only three studies presently exist: Datta-Gupta and Simonsen (2010) find that the introduction of universal child care in Denmark led to declines in non-cognitive skills for boys from families with lower education, while Havnes and Mogstad (2011) and Felfe et al. (2015) respectively find that girls received the majority of the long term benefits from reforms in Norway and Spain that increased the availability of regulated child care.
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Our study contributes to this literature by first exploring whether there are differential gender policy effects resulting from the only large scale universal subsidization of child care in North
America. Specifically, we evaluate the 1997 Quebec Family Policy that provided child care for only $5-a-day for all children in the province under the age of four. This program was first formally evaluated by Baker, Gruber and Milligan (2008) (henceforth referred to as BGM) who provided evidence that the introduction of universal child care led to statistically significant reductions in a variety of child health, developmental, and behavioral measures. In addition, the authors' analysis indicated that parenting practices and family functioning in Quebec were negatively affected by the policy. This study, as well as other work evaluating the Quebec Family Policy, has not investigated whether the program had different effects on boys and girls, or their families. 4 Second, since prior research in labour economics documents that reporting only the mean effects of a policy may mask policy relevant heterogeneity, we additionally contribute to the literature by exploring whether this policy changed any of the first four moments of the distribution of child outcomes for both girls and boys in Quebec. Motivating this analysis is not only current trends to develop policies aimed at reducing inequality in early life experiences but evidence from Autor et al. (2016) that indicates important differences in the sensitivity of the sexes to childrearing environment. In particular, boys from disadvantaged background are found to be most sensitive. Since the Quebec policy was universal and did not solely target the most disadvantaged, we hypothesize that solely reporting estimates of the mean impact of the policy for both boys and girls may not capture the wide range of responses in child outcomes. Whether the availability of subsidized child care reduces inequality in outcomes at the start of children's lives within and between the genders appears relevant for many current child care policy debates.
Our analysis thus complements Kottelenberg and Lehrer (2016) subgroups. By estimating mean impacts between the genders, we can not only observe if the policy effects appear concentrated among one of the sexes, but can also speak to whether gender gaps in developmental outcomes emerge in early education and care.
Our empirical analysis reveals two key initial findings. First, we present evidence that the statistically significant reductions in four of the six child developmental and behavioral measures reported in BGM emerge only for one gender; since the policy effect is statistically insignificant for the other gender. However, formal tests reject that there are statistically significant differences in the estimated average policy effect between boys and girls for each child developmental, behavioral and health outcome. Second, we present evidence that the policy led to statistically significant gender differences on the higher order moments of several developmental and behavioral outcome variables.
Specifically, our evidence indicates that the policy significantly increased both the variance and kurtosis of developmental scores for young females at a higher rate than their male counterparts.
In contrast, we find the variance, skewness, and kurtosis of hyperactivity and inattention scores for males significantly increased following the introduction of the policy. These results suggest that there is significant heterogeneity in the policy impacts both between and within gender that would be masked by solely focusing on average causal effects.
To inform our understandings of the heterogeneous responses in child development to the Quebec Family Policy, the remainder of our analysis examines sex differences in child care usage and parenting behaviours. First, we find take-up differences in the mode of child care: boys are more likely to be placed in center-based care while are girls more likely to be placed in home-based care. 5 Consistent with prior research that has associated attendance at center-based care with increased cognitive performance, suggesting that gender gaps in performance would diminish as a result of this arrangement and thus, consistent with our main finding of increased variation in girl's developmental scores.
Further, we find that the introduction of universal child care led to substantial changes in the manner in which parents invested in sons and daughters, and in particular favours boys between the ages of 0-3. 6 This analysis provides suggestive evidence that differential changes in parenting practices by child gender may partially explain some of the gender differences in the negative effects of access to child care on developmental outcomes for girls only. This paper is organized as follows: Section 2 includes a description of data used for our analyses and further institutional details on the introduction of the Quebec Family Policy, section 3 includes a description of our empirical strategy, and section 4 includes a presentation and discussion of the results. Many of our findings are consistent with scientific findings on gender differences in the developmental process. We argue that findings from these literatures have the potential to enhance policy debates which arguably tend to concentrate on overly simplistic notions of causal mechanisms. Finally, in the concluding section we summarize our findings and discuss directions for further research. 6 The finding of differential investment across gender in response to the policy is paralleled by more recent work from Baker and Milligan (2013) . They examine and find gender specific effects of the Quebec Family Policy on parental time spent reading amongst children age 0-1. 7 However, we do not suggest that equalizing home inputs may be desirable since research has also shown that children of different genders differ in their response to identical parental inputs. Evidence of heterogeneous response by child gender to a similar treatment / investment has been documented in numerous settings. For example, in the Moving to Opportunity housing lottery experiment, Kling et al. (2007) present evidence indicating that girls who moved to a better neighborhood saw improvement to both educational and health outcomes, whereas boys who moved to a better neighborhood had adverse outcomes in these domains. Related to this, Thomas (1994) reviews the child development literature on the impact of an absentee father and concludes that paternal absence has a greater influence on boys than girls. 8 Specifically, evidence in Joo (2010) suggests that home environments early in life are more consistent and significant determinants of children's long-term outcomes than are early childhood care and education programs including Head Start. Gelber and Isen (2013) present convincing evidence that a significant portion of the positive effects of Head Start on child outcomes derive from changes in parental investment in their children. We concur with Gelber and Isen (2013) that investigating changes in home environments, including child rearing strategies, is highly relevant to a full welfare analysis of any child care policy. 9 The economics literature documenting that boys and girls are raised in somewhat different family environments (and this may result in different investments) dates back to Ben-Porath and Welch (1976) . See Lundberg (2005) for a recent survey of the literature on how child gender affects parental time allocation and investment decisions. More recently, Bertrand and Pan (2013) document that parental inputs in kindergarten vary significantly by child gender, particularly among single mother households, and that these investment differences partially explain the gender gap in disruptive behavior.
2 Data and Policy Setting
In 1997, the Quebec government implemented the Quebec Family Policy: a range of policies designed to strengthen governmental support of parents. A large part of this support consisted of an expansion to the child care system. Under the Quebec Family Policy, parents with children aged 0-4 were granted access to child care at a rate of $5 per day (increasing to $7 per day in 2004).
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This program was implemented gradually, with access extended to children aged 4 in 1997, aged 3 in 1998, aged 2 in 1999 and aged 0-2 in 2000.
The policy also made important reforms to the structure of child care provision. The Ministère de la Famille et de l'enfance was established to develop a comprehensive early childhood program.
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Formal qualifications for caregivers were raised and operational regulations were modified. 12 The delivery of child care services transited to larger facilities but the staff to-child ratios remained fixed at 1:8; with the exceptions of 4-5 year old children who saw an increase to 1:10. 13 Last, staff wages were scheduled to increase by 35-40 percents over a 4-year-long period. Given these large number of changes in child care delivery, we should explicitly state that in our analysis we cannot distinguish the impacts of these supply side interventions on the quality of care from the reduction in fees which occurred simultaneously.
The staggered pattern of birth cohort eligibility to subsidized child care spaces in the early years of the program was in part motivated by the need for additional child care spaces. Haeck et al. (2015) report that the number of regulated child care places in the province rose from 85,000 in 1997 to 217,000 in 2012, while provincial subsidies to child care rose from 288 million dollars in 1996/97 before the program to 2.2 billion dollars in 2011/12. Yet, the data also suggests that the 10 The Quebec Family Policy also increased parental leave benefits and provided families with a standard child allowance based on income, family type (single parent, two parent), and number of children. Last, simultaneously full-day kindergarten was introduced for children age 5. Note, the price of childcare has recently increased but remained at $7 per day from 2004 throughout the period in which the data we analyze was collected. 11 Their expanded mandate was to oversee both center-based child care (group child care) for children ages 0 to 4; and family child care for children ages 0 to 12. 12 As just one example of each, the educational requirements for the regulated daycare institutions' staff and whereas only 1/3 of the staff was previously required to be trained in early childhood education, this doubled to 2/3 of the staff by 2000. 13 Child care under the program was provided in two venues. Child care centers (called centres de la petite enfance-CPE)
were created out of existing nonprofit child care centers and were quite large. The second setting was home-based care staffed by regulated providers and organized into networks affiliated with a local CPE. Typically older children enrolled in the CPE-based care and younger children were enrolled in family home-based care. That said, to the best of our knowledge, there does not exist any data on how the number of spaces were allocated across children of different ages. (PMK) about the child; which was the biological mother in 89.9% of cases in the NLSCY. These face-to-face interviews generally lasted between one to two hours.
We consider the exact same set of child and family outcomes that BGM used in their analysis.
First, we consider a set of a binary indicators for the child being in any type of non-parental care or a specific type of care such as centre based care. Second, to measure child development we use the score on revised Peabody Picture Vocabulary Test (PPVT) score for children aged 4, and a 14 It appears reasonable to conjecture that parents with low reservation prices for child care were now more likely under the policy to send their children to child care. Indeed, Lefebvre and Merrigan (2008) speculate that possibly liquidity-constrained low-income families, were induced to use these services once the policy was introduced. 15 This paper makes use of data from 2004-2007, cycles six and seven from the NLSCY, which were not available to BGM. Some argued negative effects highlighted in BGM reflected short run changes in outcomes stemming from the large increase in supply to child care. This critique was addressed in Kottelenberg and Lehrer (2013) which showed that negative results persisted using this additional data. The analysis here builds on this set of findings and uses nearly identical data to Kottelenberg and Lehrer (2014) and Haeck et al. (2015) and yields efficiency gains. 16 This sample was restricted to Canada's ten provinces and excluded both full time members of the Canadian Armed Forces and those living on Aboriginal reserves. These exclusions represent about 2% of the Canadian population.
age-standardized motor and social development (MSD) score for children aged 0-3. 17 To examine the child's health status we use an indicator variable based on the parent's subjective evaluation of whether their child is "excellent health", and reports indicating if the child never experienced either i) a nose/throat infection, or ii) an ear infection.
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The remaining child outcomes are collected for those who are at least 2 years of age and capture dimensions of child behavior ranging from hyperactivity to anxiety to physical aggression and opposition. 19 We should point out that solely the hyperactivity and inattention index we employ is not consistent to that used in BGM. This index, calculated as a sum of responses to questions related to frequency of various behaviors, was adjusted in cycle 4 of the NLSCY. Two questions making up part of the index were removed and one new question was added. We overcame this difference by the merging of the existing indices to produce one in which all questions are common.
In their analysis, BGM also consider indices related to family dysfunction, aversive parenting, and maternal depression. 20 These scales provide us with measures of: 1) a family dysfunction score; 2) a punitive aversive score; 3) a hostile/ineffective score; 4) an inconsistency score; 5) and a positive interactions score. 21 Last, we expand on measures related to the household environment by 17 The total score obtained in the Motor and Social Development Section of the Child's Questionnaire is obtained from responses by the PMK to 15 questions about children in the 0 to 3 age group which is then standardized in the NLSCY by child's age in months. The underlying questions vary by child age and generally ask whether or not the child is able to perform a specific task. The scale is common in longitudinal surveys and has been used in collections of both the National Longitudinal Survey of Youth in the United States and recent versions of the National Child Development Survey in England. 18 We also note that both the child and parental scales are shown to have reasonable levels of internal consistency (Statistics Canada, 1996) , making them suitable for this analysis. 19 Measures of these variables in the NLSCY were developed in accordance with established practices in developmental psychology and take the form of a raw score that is a simple aggregation up from responses to individual questions. For example, the Hyperactivity/Inattention Subscale ranges from 0 to 16 on the basis of answers to 8 questions (can't sit still, is easily distracted, can't concentrate or pay attention, can't settle for long, is inattentive, fidgets, or acts impulsive) that are each scored as 0 (not true), 1 (sometimes true) or 2 (often true). Details on the questions used to construct each index can be found in Statistics Canada (2003) , the NLSCY documentation. We treat these indices as a continuous scale in the analysis. 20 Similar to the child behavioural indices these are constructed from multiple questions that have responses never, sometimes, and often that are respectively assigned the values zero, one, and two. The respective indices are constructed by summing the values across all the questions. As an example, the family functioning index is constructed from the ranking on a four point scale from strongly agree to strongly disagree of the following statements: our family misunderstands each other; we can turn to each other for support; we cannot talk to each other about sadness; family members accepted as they are; we avoid discussing fears or concerns; we express feelings to each other; there are lots of bad feelings in the family; family members feel accepted for what they are; making decisions is a problem for family; we are able to make decisions/solve problems; we do not get along well together; we confide in each other; and, drinking is a source of tension in family. Details on the questions used to construct each index can be found in Statistics Canada (2003) , the NLSCY documentation. 21 Each of the four scales were derived by factor-analyzing parenting items included in the NLSCY (Special Surveys Division, 1996) children. We create discrete indicators that measure whether the PMK reports that the amount they actively partake with their child in specific recreational and educational contexts such as reading to them or playing a sport crosses a specific threshold such as daily.
The NLSCY data quality has been shown to be of high quality since across cycles of the NLSCY, the cross-sectional response rate hovered between 85-93% in each province. 22 Each behavioral outcome utilized in this paper was shown to have a Cronbach's alpha coefficient indicative of high degrees of reliability. For example, using cycle 1 data the Cronbach's alpha were as follows: anxiety 0.59, hyperactivity 0.80, aggression 0.75 and prosocial behaviours 0.85.
Following BGM, our analysis is performed using only children aged 4 years or less living in two-parent families at the time of interview, thereby eliminating the contaminating effects of prepolicy subsidization that generally have higher utilization rates with single-headed households. This isolates an appropriate comparison group not affected by changes in other policies during this period.
Further, since two-parent families remain a key focus of the universal child care debate that aims to extend subsidized access to child care to locations and individuals for which it was not previously made available, this sample is of interest to policy audiences. 23 Last, we use each child's final survey weight provided in the NLSCY that has been adjusted for nonresponse, and post-stratified by province, age and sex to match known population totals at the time of sample selection for the full sets of estimates and summary statistics.
Both Kottelenberg and Lehrer (2013) and BGM present evidence that there are few substantial differences in the unconditional rates of sample characteristics between Quebec and the rest of Canada both before and after the introduction of the Quebec Family Policy. Thus, we begin by making comparisons in household characteristics between child gender using the pooled sample. Table 1 presents summary statistics on a subset of parent and family variables that are used as control variables in our analysis, for samples defined by child gender. The third column contains tests of difference in means between the genders, finding several minor differences. Girls have higher are five ordinal responses to the questions on these scales that range from "never" to "many times each day." As one example, the positive interaction scale includes 5 questions such as "How often do you and s/he laugh together?". In our analyses we treat these scales as a continuous variable. 22 Statistics Canada additionally reports that in the second cycle of the NLSCY out of the 24,692 PMKs a valid answer was obtained for more than 90% of questions submitted. 23 See Kottelenberg and Lehrer (2016) for an analysis of single-parent households that focuses on distributional causal effects.
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odds of being in a family that includes: i) a younger sibling, ii) a father with lower level of education, iii) older parents, and iv) a mother who did not drop out of high school.
Summary statistics on the full set of outcome variables explored in the paper are presented in The second panel of Table 2 presents large gender differences in nearly every child developmental outcome. These differences are consistent with prior research examining, among other data sources, the children of the NLSY 1979 sample. In early childhood, girls perform better on motor and social development skills tests and cognitive measures including the PPVT. In our sample, girls also tend do better than boys along every health dimension. Not surprisingly, boys display higher rates of behavioral problems including hyperactivity and inattention, emotional anxiety and physical aggression relative to girls. The only measure where the gender gap in early childhood appears small is the separation anxiety index. This small gender gap may reflect the lack of significant gender differences reported for parental work and care decisions, as shown in the top panel.
The bottom panel of Table 2 exhibits large statistically significant gender differences in specific parental child rearing practices. 24 Boys are more likely to experience higher levels of ineffective parenting during early childhood. Parents of boys are also significantly more likely to do a special activity that a child enjoys, as well as plays games or sports. In contrast, girls have a slightly higher chance of being read to daily, a gap that increases in magnitude as the child ages. Girls are also more likely to be taken to a library. These descriptive statistics indicate that parents are more likely to engage in educational activities with daughters and recreational activities with sons.
Empirical Strategy
Our main specification follows BGM by using a linear difference in differences (DID) model that compares changes over time in outcomes in Quebec with changes in outcomes in the rest of Canada.
To compare effect estimates between genders the models are estimated separately for boys and girls.
Formally, the estimating equation for an outcome of interest Y is expressed as:
where i, p, and t index individual, province, and year. The vector of covariates X, includes controls for child, parent, family, and geographic characteristics 25 while P ROV and Y EAR are respectively a series of province and time dummies. The P olicy variable is an interaction between the indicator for living in Quebec after 1998, the year the Quebec Family Policy was introduced. 26 The main coefficient of interest δ should be interpreted as an intent to treat (ITT) parameter. To conduct inference with 60 clusters, we first follow the guidance from the burgeoning literature that followed we are estimating the effect of the policy on multiple related outcomes, we make the Simes p-value adjustment for multiplicity.
This causal interpretation of δ relies on the maintenance of three assumptions in the underlying data. These assumptions are commonly referred to in the literature on linear difference in difference estimators as common trend, common support, and no anticipation effects. In the top 4 panels of Figure 1 we separately provide graphical evidence that trends in child care usage and maternal labour supply variables were identical between regions in Canada prior to the introduction of the policy (1995-1997), suggesting the assumption of common trend is met. 27 Prior to the introduction 25 We use the exact same set of controls as BGM (with the sole exception of child gender since that would introduce perfect collinearity) a subset of which is presented in Table 1 . To reduce issues related to misspecifying the functional form of the estimating equation, all variables included are discretized. For example, we create a host of dummy variables for the various categories measured by parental education, number of siblings and community size. Parental age is also categorized, grouping parents in five year categories as in BGM. 26 We also considered specifications similar to Lefebvre and Merrigan (2008) that allowed the effect of the policy to vary by post-policy cycle. Since there was no systematic major differences in the estimated effects over time, we report the effect that averages across all four post-period cycles. 27 We also formally tested this assumption by running the following regression , we would need to impose an additional assumption that the quantile treatment effects across time are identical across all quantiles to point identify the quantile policy effect. This additional (unattractive) assumption is not required to identify policy effects on higher order moments of the outcome variable. 29 The influence function IF (y; v(F y )) captures the impact of a single observation on the distribution statistic v(F y ).
For example, the impact of an observation y i on the variance of the distribution F y can be calculated using the variance influence function, IF (y; σ 2 ) = (y i − µ y ) 2 , which equates to calculating the portion of total variance contributed by this single observation. With the Firpo et al. (2009) estimator, the independent variables are subsequently transformed by recentering the influence function at the distributional statistic of interest; ensuring that E(RIF ) = v(F y ).The RIF transformations used for estimating policy impacts on the variance, skewness, and kurtosis of the outcome variable are respectively defined as:
where µ k is the the k th moment about the mean and σ is the standard deviation. 30 Naturally, common trend would now require testing the equality of pre-treatment trends in the respective higher order moments of the outcome variables; similar to what is reported in Online Appendix Table 1 for the mean. These results as well as tests on the equality of standard deviations that correspond to the last column of To begin our analysis we examine whether there are similar responses in child care use and maternal work from families with a child of each gender. Because our estimated parameter for the child outcome variables are intent-to-treat parameters which directly reflect the changes in levels of treatment, child care use and maternal work, it is important for the comparison across sexes that each experiences similar changes to these take-up variables. Table 3 presents by sex the percentage point in labor supply and child care attendance outcomes, estimates of δ from Equation (1), showing statistically different estimates between the genders by reporting results in bold font. This table
shows that while there were significant changes in patterns of take-up following the policy, there are relatively few statistical differences by sex. We document roughly 10-20% larger increases in the magnitude of child care attendance, hours in care, and maternal work for boys, but these differences are not statistically significant. An interesting pattern in the take-up that does emerge is that the type of child care used by parents differs significantly by gender. In general, there is a shift toward institutional or center based care but this shift is disproportionately represented by changes for male 31 In the online appendix available from the CJE online archive at economics.ca/cje/fr/archive.php, we discuss and provide evidence of similar patterns of policy effect heterogeneity from an alternative estimation strategy that is motivated by Solon et al. (2015) and involves reweighting. To the best of our knowledge, only Kottelenberg and Lehrer (2016) provide evidence of distributional policy effects of Quebec's child care policy using the change in changes estimator that makes a different set of assumptions than the linear difference in differences estimator.
children. Boys' child care attendance shifts away from care in another person's home while this is not the case for girls. 32 In summary, Table 3 establishes a similar change in treatment between boys and girls but highlights important differences in the type of treatment received.
The main question of our analysis is to determine whether the negative impacts to child developmental and behavioural outcomes reported in Kottelenberg and Lehrer (2013) and BGM are primarily driven by boys or girls. To this end, the first column of Table 4 reports the intent-totreat estimates for each child outcome by sex and reports statistical differences between the sexes reported in bold font. 33 This analysis finds several statistically different from zero effect estimates for one sex but not the other. For boys, access to subsidized child care leads to statistically significant declines in the MSD score and increases in the hyperactivity and inattention score. Similarly, we observe that the statistically significant policy effect for both emotional anxiety and separation anxiety scores emerges only for girls. While the magnitude and statistical significance in the estimated policy effects often appears to differ between genders, formal tests indicate that there are no statistically significant gender differences in the average policy effect for any outcome.
The remaining columns of Table 4 explore the impact of the Quebec Family Policy on the other summary statistics that measure the dispersion, peakedness and skewness of the outcome's distribution. There are several interesting findings pertaining to the policy effect on the distribution of both the MSD score and PPVT score. Outcomes for girls are found to become relatively more variant relative to boys, both the effect of the policy on the variance and kurtosis of these scores are significantly different between sexes. One explanation for this result may be found in the relatively higher proportion of boys switching into center or institutional based care which is traditionally associated with increased cognitive performance.
Turning to the effect of access to subsidized child care on the higher order moments of behavioral outcomes, we observe that it may exacerbate existing externalizing behavior for boys. We find statically significant increases both in the skewness of hyperactivity and inattention score and the skewness and kurtosis of the physical aggression score. Despite the policy not leading to a statistically significant difference between the genders at the mean for these outcomes, we find 32 Kottelenberg and Lehrer (2014) present evidence that after the policy was implemented the gains in attendance are somewhat similar for children age 1-4. Their results indicate less heterogeneity in take up of center based care on the age than the gender dimension. 33 We do not report estimates for the health outcomes reported in Kottelenberg and Lehrer (2013) and BGM but find no significant difference between boys and girls.
evidence that there are gender differences in the higher order moments of these distributions. Since these variables generally predict extreme forms of delinquency later in life, this observed polarization points to the possibility that this policy may contribute to the widening gender gap reported in Baker et al (2015) .
Together, the plethora of statistically significant policy impacts both within and between genders on the dispersion, peakedness and skewness of the childs' outcome distribution suggests that this policy operates in a heterogeneous manner. This heterogeneity would be masked by only using the traditional linear DID estimator that only allows for location shifts. However, the complete absence of gender differences in average policy effects but statistically significant gender differences in the effect of the policy on the variation and kurtosis of developmental scores appears puzzling. After all, collectively earlier research on universal child care programs points to girls faring better than Unfortunately, without imposing strong structural assumptions it is not possible to isolate the influence of subsidy receipt from the influence of maternal employment as the mechanism linked to declines in outcomes observed in Table 4 . Indeed, there are multiple causal pathways through which child care subsidies could affect family well-being. For example, Herbst and Tekin (2014) hypothesize three main pathways which could all cause changes in maternal and child well-being: maternal transitions from leisure to labor (through entering the labor market), familial changes in income and consumption, and changes in the nature and quantity of time mothers spend with children due to subsidy receipt.
The latter pathway suggests child rearing may be influenced by the policy. A central message from the education production function literature, dating back to the Coleman Report, is that home inputs such as parental time spent challenging children in math and reading has a positive and significant impact on subsequent achievement measures. 34 It has also been hypothesized that some evidence that even in countries where sex preferences are thought to be small or non-existent there are sex differences in the amount of time parents report spending on various activities with their children. These differences may arise from parental beliefs regarding child ability based on gender.
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As Table 2 documents, such differentiation exists within Canadian households. We next consider to what extent does the availability of subsidized child care affects specific child rearing practices.
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Assuming that both parental investments and child care are inputs into a human capital production function for the child and that these inputs have different returns, parents face trade-offs between work, leisure, and child well-being. The Quebec Family Policy reduces the price of child care relative to other investments parents can make to the production process. In equilibrium, when making child care decisions the marginal rate of substitution between leisure and parental time investment into their children is equal to the price of leisure divided by the price of child care. Some parents will change the manner in which their children receive care when the costs of child care are lowered.
To examine how investments in home environments responded to the introduction of the Quebec
Family Policy on average, we follow a strategy in Kottelenberg and Lehrer (2016) by reestimating Equation (1). We extend the earlier work by exploring gender differences in these policy impacts and the results of this exercise for each of the outcomes summarized in the last panel of Table 2 are presented in Table 5 . 37 The top panel examines the impacts on measures of parental health and household environment. There are few significant changes to parental health after the policy was introduced but in general families with girls increasingly experience worse home environments.
The intention-to-treat estimates indicate that following the introduction of subsidized child care, on average girls face significantly lower levels of parent consistency and lower levels of positive to generate their findings. 35 For example, see Furnham et al. (2002) and Frome and Eccles (1998) for evidence that parents believe that their sons' mathematical ability is higher than their daughters. 36 Only a handful of economic studies in the child care literature jointly examine labor supply decisions and the demand for specific modes of child care. For example, Blau and Hagy (1998) and Powell (2002) show that price elasticities for center based care are quite elastic. These studies are sensitive to model specification and to the identifying assumptions maintained. To the best of our knowledge, studies have yet to consider either changes in parental child rearing and investment practices or differences by gender directly. 37 Note, an important potential drawback of our parental investment measures investigated in this table is that they only measure investments as a flow at a certain point in time, rather than a stock that has accumulated since birth. Thus, we cannot rule out that differences in the stock of parental investments are much more important for explaining the gender gap in responses to the policy.
interactions with their parents relative to boys. In addition, only girls experience statistically significant declines in parent consistency. Conversely, the family dysfunction index is statistically significant for boys.
The final two panels of Table 4 Table 5 focus on whether there are significant differences in parenting measures across gender rather than across the unconditional developmental score distribution, which we argue is more informative since parents may respond differentially to the policy by child gender but since they are unlikely to know the exact rank of their child in the distribution making the distributional analysis more challenging to interpret.
To provide suggestive evidence that parental response are a primary mechanism through which the reform may have affected child outcomes at the mean level, we re-estimate Equation (1) for the same set of outcomes considered in Table 4 where we stepwise include outcomes in Table 5 as 38 More recent work by Baker and Milligan (2013) also examine gender specific changes in parenting that occur in response to the Quebec Family Policy. Also using the NLSCY, they examine the effects of parenting children aged 0-1, and do not restrict their sample to two parent families. In their study, time spent reading is calculated on a 5 point scale from rarely/never to everyday. In contrast to the decline in everyday reading we find for children aged 0-3, they illustrate an increase in overall reading to children as a response to the policy amongst children aged 0-1. Similarly,they find that male children are better off than their female counterparts.
controls for home response. In these specifications, we additionally interact each of these additional regressors with an indicator for residing in Quebec to capture any geographic differences in these behaviors that existed in the absence of the policy. Intuitively, if the estimated policy effect from Equation (1) is found to be robust to the inclusion of any of these variables, the evidence is not consistent with the hypothesis that the reform effect is due to a particular change in parental behavior or household environment. 39 Prior to presenting the results, we should explicitly state this evidence is suggestive since we are treating the parenting and household variables that are being included in the model as exogenous.
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The results from this exercise are presented in Table 6 . Each row corresponds to a different child outcome and we restrict the sample to those with full records on all the parenting measures. Thus, the first column corresponds to what was presented in Table 4 but uses a sub-sample of the data and fortunately there are no major changes in the ITT estimates. The remaining three columns differ based on which parental practices or parental activities are being included in the specification. The final column provides the results when all of these measures are jointly included. Notice, for children of both genders that after controlling for the complete set of parental variables the effects of the policy in nearly all cases attenuates towards zero. Excluding the PPVT score, the observed changes are larger for girls and generally corresponds to roughly 75% of the policy effect, whereas for boys it is closer to 20% of the policy effect. The different degrees of attenuation correspond to the observed larger negative policy responses to the parenting scales and activities by gender reported in Table   5 . Alluding to the findings in Autor et al. (2016) , the analysis of the PPVT score, the variable most closely linked to school-readiness, highlights a greater degree of responsiveness in the policy estimates for boys to the inclusion of parenting variables. Despite presenting differing channels in this analysis, via the inclusion of different subsets of the parenting behaviors and inputs, we can not clearly indicate the importance of one parental activity over another given the interconnected nature of parental responses. Overall, this analysis suggests that home responses are one of the main mechanisms through which the reform affected child outcomes particularly among girls, and 39 We are grateful to an anonymous reviewer who suggested we undertake this analysis. 40 In Section 3 of the online appendix we follow a robustness check undertaken by Baker and Milligan (2016) to evaluate how different assumptions about selection bias due to unobserved factors might explain the policy impacts, while controlling for parenting inputs. Our analysis presented and discussed in the online appendix demonstrates our main conclusions are indeed robust to reasonably sized failures of there being correlations in the unobserved factors that explain both parenting measures and child behavioral outcomes.
that there is likely a myriad of parental responses that are acting together rather than a single specific pathway. 41 
Discussion
In their analysis of Quebec's subsidized child care policy, BGM posited that the negative impacts on developmental outcomes might arise from changes in maternal well-being due to labour force entry. However, ex ante there is no reason to expect the differences between the genders in the causal estimates reported in Table 4 . We find that there are numerous differences in the estimated effects of parental and family outcomes reported in the top panel of Table 5 . Together, these results in combination with the evidence in Table 6 are suggestive that the policy may have had indirect effect of changing the household environment and home inputs. 42 Finally, we would like to reinforce that in Table 3 , we do not see any significant difference in either attending care or the amount of time spent within in care, suggesting that differences in compliance with the policy cannot explain the differences in the estimated impacts.
The evidence of significant treatment effect heterogeneity by gender uncovered in Tables 3 to 5 parallels evidence from the developmental sciences literature and suggests an additional mechanisms may be at work. While neuroscientists do not yet fully understand the biological basis of brain development, several stylized facts are emerging from this literature. First, early childhood has been shown to be a point in time where gender differences in brain anatomy and functionally emerge.
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Second, progressive myelination and regressive pruning are processes known to differentially affect 41 Table 6 only reports changes to the mean estimates. We did conduct a similar analysis on the higher moments explored in Table 4 . In general, we found that the addition of parenting variables to this analysis resulted higher amounts of variation being attributed to the policy variable. From this result we would infer that the move to child care is met with a wide variety of responses that are dampened by parenting behaviours. 42 We also note that consistent evidence in Booth et al. (2002), we believe additional analyses presented in an online appendix cast doubt on the hypothesis that stress from entering the workplace is driving the negative effects of subsidized child care. These authors compared the child rearing practices of mothers with careers to mothers who stayed at home to raise their children, and found very small differences in the quality of time spent by mothers with infants, although the quantity of time spent by mothers with infants was much greater for stay at home mothers. Working mothers appear to compensate for their time away from their child by spending more social time, particularly on the weekends. In addition, Booth et al. (2002) report that fathers of children in child care also appeared to be more involved with parenting and interaction, perhaps as another means of compensating for the non-maternal care. 43 Recent survey of the brain anatomy by Cosgrove et al. (2007) indicate that women have a larger caudate and hippocampus; regions known to be involved with spatial memory and correlate with ability to learn language. This appears consistent with the gender gap in PPVT scores documented in Table 2 as well as Kimura (2000) and Berninger et al. (2008) who respectively show that the average 20-month old girl has twice the vocabulary of the average 20-month old boy and that girls have more advanced spelling and grammar skills at early ages.
the functionality of the brain by gender. These processes are determined in part as a response to how environmental factors interact a child's own characteristics and the policy substantially altered child care arrangements as well as our evidence of gender differences in changes in the home environment.
Finally, a potential biological mechanism to explain increased poor health and stress-related disproportionately for boys who, and led to more varied outcomes in hyperactivity, inattention and physical aggression for boys relative to girls, appears consistent both with this research and that in the developmental sciences. We suggest that incorporating advances from the scientific literature may help inform whether there are gender-specific strategies or policies that can be undertaken in either home or child care environments to improve the developmental process.
This paper extends earlier research evaluating the developmental consequences of the Quebec Family Policy by first documenting that the reductions in four of the six child developmental and behavioral measures reported in earlier research are driven by children of one gender. Once subsidized child care is made available, only boys face statistically significant reductions in motor social development and increased hyperactivity and inattention scores. However, formal tests reject that the estimated average policy effect between boys and girls is statistically significant differences for each child developmental, behavioral and health outcome. In addition, we find significant evidence of differential parenting practices by child gender in response to the policy. When we account for these changes in household environment and investment decisions assuming they are exogenous, we find substantial reductions in average policy effects. These results are suggestive that behavioral responses in the home related to child investments are likely one of the main mechanisms through which this child care reform negatively affected many child outcomes.
In this paper, we additionally propose an easy to implement strategy to analyze data from natural experiments to determine if the policy reduced inequality in child outcomes. We find that the availability of subsidized child care generally increased the variation in most child outcomes excluding separation anxiety for both boys and girls, suggesting within gender that children are getting off to different starts. Further, our analysis of the policy impacts on higher order moments uncovers several significant and meaningful differences between the genders. For developmental outcomes, we find the policy leads to greater peakedness in the distribution for girls relative to that of boys. When examining hyperactivity and inattention scores, we observe that the policy significantly increases variation in these measures for boys but led to a significant decrease for girls, which may explain why Baker et al (2015) report exacerbated behavioural consequences later in life for boys from the availability of child care.
Future research is needed to more fully explore whether these universal early education and care programs have impacts that persist differentially by gender later in life. 46 In addition, our
findings of large changes in child rearing practices in response to the policy make us question 46 As noted earlier, there is mixed evidence from European studies that differ if long term benefits are more likely to accrue to girls than boys. At present, only Baker et al. (2015) and Kottelenberg (2015) present some negative long run consequences to the introduction of universal child care in Canada, but neither study formally explored gender differences.
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the extent to which differences in the use of child care reflects either appropriate responses to children's developmental needs or parental knowledge of the actual quality of child care centers.
The technology underlying most every outcome in early childhood remains poorly understood in the research community, and it appears increasingly unlikely that parents could make optimal investment decisions and that these decisions would be invariant to child gender. Thus, we believe that the negative effects of providing access to subsidized child care are simply indicative of parents' limited knowledge of their child's human capital production function and related propensity to make optimization errors when choosing inputs. That being said, our analysis also implies that policymakers may need to supplement early childhood education policies with training in parenting skills to reinforce these policies. In conclusion, we believe our findings suggest that in an effort to improve human capital and developmental outcomes, educators and policymakers should not ignore the scientific evidence of gender differences in developmental processes when designing policies that change learning environments.
22 question controversial study on universal child-care program," The Globe and Mail 9/22/2015 available at http://www.theglobeandmail.com/news/politics/experts-question-controversial-study-onuniversal-child-care-program/article26482715/. We present the proportion of the sample with the corresponding characteristic. Columns one and two split the data in sub-samples by child's gender, as is indicated in the column headings. Standard deviations are not provided but are easily calculable using the proportion and the number of observations. The NLSCY sample weights, designed to accurately reflect the make up of the Canadian population, are applied in these and all calculations throughout the paper. Finally, we examine whether the sample of girls and boys have different proportions of a given characteristic and thus present the p-values from this statistical test in column 3. ***, ** and * indicate significance at the 1%, 5% and 10% level respectively. -Note: For the outcome variable in each row we present the estimates of the policy coefficient δ as specified in Equation (1). We split the sample by gender as denoted in the column header. These regressions also include a set of dummies derived from the covariates listed in Table 1 as well as province and cycle indicators. We test the reported coefficients for statistical difference from zero using a two-tailed test and report adjusted p-values (presented in parentheses) corresponding to the estimate in the row above. These p-values make use of a Simes p-value adjustment procedure to account for testing effects on multiple related outcomes. The standard errors underlying the hypothesis tests are also corrected at the province-year level. ***, ** and * indicate significance at the 1%, 5% and 10% level respectively. Statistically different estimates between girls and boys are presented in bold face. -Note: For the outcome variable in each row we present the estimates of the policy coefficient δ as specified in Equation (1) for the distributional statistic denoted in the column header. We split the sample by gender as denoted in the column header. These regressions also include a set of dummies derived from the covariates listed in Table 1 as well as province and cycle indicators. We test the reported coefficients for statistical difference from zero using a two-tailed test and report adjusted p-values (presented in parentheses) corresponding to the estimate in the row above. The standard errors underlying the hypothesis tests are also corrected at the province-year level. ***, ** and * indicate significance at the 1%, 5% and 10% level respectively. Statistically different estimates between girls and boys are presented in bold face. (1.097)** -Note: For the outcome variable in each row we present the estimates of the policy coefficient δ as specified in Equation (1) first without weighting (Intention to Treat) and second with the inverse propensity weights specified in Equation (2) (Composition Adjusted). For each specification we split the sample by gender as denoted in the column header. These regressions also include a set of dummies derived from the covariates listed in Table 1 as well as province and cycle indicators. We test the reported coefficients for statistical difference from zero using a two-tailed test and report adjusted p-values (presented in parentheses) corresponding to the estimate in the row above. These p-values make use of a Simes p-value adjustment procedure to account for testing effects on multiple related outcomes. The standard errors underlying the hypothesis tests are also corrected at the province-year level. ***, ** and * indicate significance at the 1%, 5% and 10% level respectively. Statistically different estimates between girls and boys are presented in bold face. -Note: We present the intent-to-treat estimates of the policy coefficient δ as specified in Equation (1) in the first column. In subsequent columns we add the additional parenting variables to check for any mediation of the policy effect. We check parenting activities, parenting scales, and reading separately in columns 2,3, and 4 and then combine all additional variables together in column 5. The parenting activities included in column 2 are spends 5 minutes of focused time many times a day, laughs with child many times a day, does a special activity that the child enjoys once or twice a day or more, plays a sport, game, or hobby with child once or twice a day or more, and reads to child daily. In column 3, we include the family dysfunction, ineffective parenting, parental consistency, and positive interaction scales. Column 4 adds the indicator variable for reading to the child daily only. Note we use a sample that is consistent across the addition of all of the variables, accounting for the differences in the estimates in column 1 and those in Table 3 . We test the reported coefficients for statistical difference from zero using a two-tailed test and report adjusted p-values (presented in parentheses) corresponding to the estimate in the row above. The standard errors underlying the hypothesis tests are also corrected at the province-year level. ***, ** and * indicate significance at the 1%, 5% and 10% level respectively. In this table we do not test for significant differences between girls and boys. Y ipt = β 0 + β 1 Y EARt + β 2 Y EARt * QU E + ε ipt . Using data in the period before the policy implementation we report the coefficents β 2 for each corresponding outcome and test these coefficients for statistical difference from zero using a two-tailed test. P-values are presented in parentheses corresponding to the estimate in the row above. ***, ** and * indicate significance at the 1%, 5% and 10% level respectively.
